. This class of models will be termed buffer(s), is sufficient to explain facilitation at this CNS the "two-sensor model" of facilitation. Both the bound synapse.
Ca 2ϩ model and the two-sensor model for facilitation predict that during facilitation, a virtually unchanged miIntroduction crodomain [Ca 2ϩ ] i signal encounters a facilitated release machinery that triggers transmitter release with higher Facilitation is an activity-dependent form of synaptic probability, caused by an increased occupancy of a enhancement, which has been observed at neuromushigh-affinity Ca 2ϩ binding site for facilitation. cular and invertebrate synapses (Katz and Miledi, 1968;  It is well known that Ca 2ϩ triggers neurotransmitter Stanley, 1986 trace). In 17 out of 66 paired trials, the Ca 2ϩ current bars). Second, the integration was restricted to the times during which phasic transmitter release was evoked durintegral following pre-depolarizations was changed by more than Ϯ10% with respect to the corresponding ing the test pulses (see Figure 3A , brackets, and Figure  3C ). Neither method revealed a significant change in the control value. To avoid overlap with transmitter release modulation mediated by changes in Ca 2ϩ influx, we renumber of released quanta (see legend to Figure 3 for details). Thus, there was no indication that facilitation stricted the analysis to the remaining trials, in which the change in Ca 2ϩ current integral was less than Ϯ10%. In was mediated by an increased size of a readily releasable vesicle pool. this data set, the mean presynaptic Ca 2ϩ current integral during the test pulses was virtually unchanged (102% Ϯ We next analyzed the decay of facilitation by varying the interval between pre-depolarizations and AP-like 1%, n ϭ 49 trials; Figure 2B ). Nevertheless, facilitation of transmitter release during AP-like test pulses was test depolarizations ( Figure 4A ). An average decay time constant of 114 Ϯ 24 ms (range, 63-195 ms; n ϭ 5 325% Ϯ 14%, as calculated from the ratio of facilitated release rates over control values ( Figure 2C ). This shows cells) was found, in good agreement with the decay time constant of paired-pulse facilitation studied at other that facilitation studied under these conditions is mediated almost exclusively by a process downstream of CNS synapses (Wu and Saggau, 1994; Atluri and Regehr, 1996) . In another series of experiments (n ϭ 6 cells), we Ca 2ϩ entry. Is it possible that the conditioning pre-depolarizations included fura-2FF in the presynaptic patch pipette to measure the decay of the spatially averaged [Ca 2ϩ ] i toinduced facilitation by increasing the size of a readily releasable vesicle pool? To test this possibility, facilitagether with the decay of facilitation ( Figure 4B ). Both decay time constants varied between cells, but the two tion was induced and tested similarly as in Figure 2 , but a strong, pool-depleting presynaptic depolarization to quantities were correlated (r ϭ 0.86; Figure 4C ). Thus, facilitation induced by pre-depolarizations represents 0mV for 50 ms was given at the end of the protocol ( Figure 3A ). This stimulus is expected to deplete the an increase in transmitter release probability ( (Zucker, 1992) . The values for R min (10 mM EGTA) and R int were summation (Figure 8 ). confirmed in whole-cell measurements of calyces (n ϭ 4 each) by using strong Ca 2ϩ buffering (10 mM EGTA, no added CaCl 2 for R min ; Acknowledgments 80 mM DPTA, 10 mM CaCl 2 for R int at 10 M). 
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